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(57) Abstract 



The present invention provides a portal (20) for subcutaneous implantation, where the portal (20) includes a housing having a first end 
(124), a second end (126), an inner wall (123), and a lumen (127) between the first and second open ends. In one preferred embodiment, 
the first open end (124) of the housing (120) is sealed by an elastomeric septum (122), which has been injection molded into place. The 
elastomeric septum (122) is bonded to the inner wall (123) of the housing (120) adjacent the first open end (124). The second open end 
(126) is sealed to define a reservoir (140) accessible through the septum. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cote d'lvoire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 
FI 


Spain 


MG 


Madagascar 


UG 


Uganda 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 97/01370 



PCT/US96/11049 



ACCESS PORTAL AND MFTTTOTI 

l££hnkal Field 

The present invention relates to implantable biocompatible access portals 
5 used in connection with the delivery of medicants, and other pharmaceutical fluids 
into a body, or the withdrawal of fluids from the body. 

Background 

Access portals provide a convenient method to repeatedly deliver medicants 
to remote areas of the body without utilizing surgical procedures. Portals are totally 

10 implantable within the body, i.e. subcutaneous, and permit the infusion of 

medicants, parenteral solutions, blood products, and other fluids. Portals may also 
be used for blood sampling. 

A typical portal generally includes a housing assembly, a septum, and an 
outlet. The housing assembly and septum define a reservoir which is accessible 

1 5 through the septum. The outlet includes or is attached to a catheter which accesses a 
vein. The catheter delivers fluid from the portal to a remote location in the body, for 
example the superior vena cava. The outlet may be an integral catheter as in U.S. 
Patent No. 4,471 ,885 to Weeks, or a separate metallic outlet tube assembly as in 
U.S. Patent No. 5,213,574 to Tucker. In the case of a portal with an outlet tube 

20 assembly, a catheter will be attached thereto. 

In common practice, the portal is implanted within the body and the catheter 
is routed to a remote area were fluid is desired to be delivered. To deliver the fluid, 
a caregiver locates the septum of the portal by palpation of the patient's skin. Portal 
access is accomplished by percutaneously inserting a needle, typically a non-coring 

25 needle, perpendicularly through the septum of the portal and into the reservoir. The 
drug or medicant is then administered by bolus injection or continuous infusion. 
Ordinarily, the fluid flows through the reservoir into the catheter and finally to the 
site were the fluid is desired. 

Portals generally come in two different types, surgical and cosmetic. 

30 Surgical portals are used to deliver medicants, including chemotherapy drugs which 
may be harmful to surrounding tissue, as well as sampling blood. Cosmetic portals, 
on the other hand, are utilized to deliver saline or some other non-reactive substance 
to a prosthesis which supplements a body feature. An example of a surgical portal is 
shown in U.S. Patent No. 5,213,574, while an example of a cosmetic portal is shown 

35 in U.S. Patent No. 4,471,885. 

A concern for all portals, and especially portals used for surgical procedures, 
is blowout. Blowout describes the catastrophic failure of a portal when the pressure 
inside the reservoir is great enough to disengage the septum from the housing of the 
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portal. Disengagement of the septum may injure the patient, and release medication 
contained in the portal. The released medicant will often be harmful to the 
surrounding tissue. Blowouts have a variety of causes. For example, a blowout may 
be caused if the catheter downstream of the portal is occluded and a bolus injection 
5 is attempted. When the bolus injection is attempted the injected fluid cannot travel 
through the catheter and as fluid is continually injected into the reservoir of the 
portal the pressure increases until the septum is disengaged. 

Blowouts are of a much greater concern for surgical portals than for cosmetic 
portals. A primary reason for this is that the reservoirs of surgical portals often 
1 0 contain caustic medicants while the reservoirs of cosmetic portals do not. To 
prevent blowout, surgical portals typically hold the septum in the housing of the 
portal under great compression. For example, the SIMS Deltec PORT-A-CATH 
brand portal uses an interference fit to both radially and axially compress the septum 
to hold it in place. 

1 5 In contrast, some cosmetic portals, for example, the portal shown in U.S. 

Patent No. 4,371,885, are sealed to the housing by compressing only a preformed 
ridge around the septum with, for example, a threaded ring. The threaded ring of 
U.S. Patent No. 4,371,885 does not provide as much compressive force as the 
PORT-A-CATH portal. 

20 Another concern with portals, and more importantly with surgical portals, is 

puncture life. Puncture life describes the number of punctures a septum can resist 
and still provide a fluid tight seal. If the septum does not reseal after an injection is 
made, the injected medicant may leak out of the reservoir and possibly harm the 
surrounding tissue. Once again, septum life is of greater importance in surgical 

25 portals than cosmetic portals because of the nature of the medicant being injected. 
Commercially successful prior art surgical portals have also utilized a compressed 
septum to increase puncture life. 

Typical portals are manufactured with preformed or discrete septums. The 
portal is assembled by inserting the septum into the housing and then compressing 

30 the septum. The septum can be compressed either with separate components or by 
"shoehorning" a larger septum into a housing having an aperture with a smaller 
diameter. An example of a portal with a "shoehorned" septum is shown in U.S. * 
Patent No. 5,045,060 to Melsky et al. A disadvantage of any portal having a 
preformed septum is increased cost of manufacture. The increased cost is caused, in 

35 part, by the fact that the components used to seal the septum require precise 
tolerances in their dimensions. 

Another concern with preformed septums compressively sealed against the 
portal is a decrease in the target area, provided by the septum, to the caregiver. The 
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target area describes the exposed portion of the septum, through which a needle can 
access the reservoir. Some prior art portals have attempted to increase the "target 
area" of the septum available to the caregiver without much success. For example, 
some of these prior art devices have attempted to increase the target area by 
5 providing integrally molded elastomeric domes accessible from a plurality of 

directions. However, the integrally molded domes of the prior art have at least two 
significant problems. The first problem is that the caregiver is never completely sure 
when the needle is in the reservoir. For example, the caregiver may push the needle 
through a side wall and out into the body cavity, believing the needle to be in the 

10 reservoir. Second, when pushing the needle into the reservoir the elastomeric dome 
may collapse, thereby inhibiting injection of any medicant into the reservoir. 

Solutions to the problems with domed portals have been proposed by the 
prior art. An example is an OMEGAPORT brand portal manufactured by Norfolk 
Medical of Skokie, Illinois. The OMEGAPORT brand portal includes an 

15 elastomeric dome which is reinforced by an internal wire cage. The wire cage solves 
the problem of the dome collapsing upon insertion of the needle, but provides no 
indication to the caregiver of when the needle is in the reservoir. Further, the wire 
cage presents its own problems. These problems include needles deflecting off of 
the cage and away from the reservoir. 

20 Therefore, a need has arisen to provide a portal and a method of manufacture 

which effectively increases the target area of the portal, yet achieves all of the 
benefits of traditional portals which utilize compressed septums. Additionally, there 
is a need to decrease the cost of manufacturing portals, including making portals 
easier to manufacture. The portal of the present invention solves these and other 

25 problems of the prior art. 

Summary pf the Invention 

The invention includes an implantable portal having a housing and a septum. 
The housing includes a lumen accessible through a first open end, and the lumen 
includes an inner wall. The septum has an outer periphery bonded to the inner wall 
30 adjacent the first open end of the housing. 

Preferably, the housing further includes an outlet tube assembly operative in 
accessing the lumen. 

Preferably, the septum is injection molded into the lumen of the housing. 

In one implementation, the inner wall of the housing includes a roughened 
35 surface. In other implementations, the inner wall of the housing includes a groove. 
The inner wall of the housing may include an adhesion promoter thereon. 

Preferably, the housing further includes a second open end opposite from the 
first open end; the second open end includes an associated diameter; and the portal 
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further comprises a seal operative to close the second open end of the housing. The 
seal may include a cup-shaped insert. The cup-shaped insert may be ultrasonically 
staked to the housing. 

Preferably, the septum includes a flanged region, and the cup-shaped insert 
squeezably engages the flanged region. The septum includes a bottom surface 
facing the lumen, and the bottom surface may be undulated in shape. 

In another aspect, the invention includes a method of assembling a portal 
comprising the steps of providing a housing having a first open end; and injection 
molding an elastomeric septum in the first open end of the housing. 

Preferably, the method further comprises the step of sealing the second end 
to form a fluid tight reservoir accessible through the injection molded septum. The 
second open end may be sealed with a cup-shaped insert. 

Preferably, the method further includes the step of ultrasonically staking the 
housing to the cup-shaped insert. 

The method may include the step of forcing the cup-shaped insert into the 
second open end of the housing to provide an interference fit. 

In another aspect, the invention includes a portal comprising a septum, an 
insert, and a housing. The septum includes first and second opposite surfaces, the 
second surface being undulated. The insert engages the septum. The housing holds 
the septum and the insert. 

Preferably, the septum includes a flanged region, and the insert forceably 
squeezes the flanged region. 

In one implementation, the septum is injection molded into the housing. In 
another implementation, the septum is shoe-horned into the housing. 

It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory only and are not 
restrictive of the invention, as claimed. 

The accompanying drawings, which are incorporated in and constitute a part 
of this specification, illustrate several embodiments of the invention and together 
with the description, serve to explain the principles of the invention. 

Brief Description of t he Drawings 
FIG. 1 is a perspective view of a portal, embodying the present invention; 
FIG. 2 is a cross-sectional view of a housing, embodying the present 
invention; 

FIG. 3 is a side plan view of a cup-shaped insert, embodying the present 
invention; 
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FIG. 4 is a cross-sectional plan view of a partially assembled portal 
positioned in an injection molding fixture according to one preferred method of 
manufacture; 

FIG. 5 is a cross-sectional plan view of the partially assembled portal of FIG. 
5 1 prior to injection molding; 

FIG. 6 is a cross-sectional plan view of a portal including threads adjacent a 
septum according to another preferred embodiment; 

FIG. 7 is a cross-sectional plan view of a partially assembled portal in an 
injection molding fixture according to another preferred method of manufacture; 
10 FIG. 8 is a cross-sectional plan view of a partially assembled portal, with a 

septum partially placed therein, according to another preferred method of 
manufacture; 

FIG. 9 is a cross-sectional plan view of a partially assembled portal, with a 
septum partially placed therein, according to another preferred method of 
15 manufacture; 

FIG. 10 is a cross-sectional plan view of a sealed portal according to another 
preferred embodiment; 

FIG. 1 1 is the portal of FIG. 10 including an outlet tube assembly; 

FIG. 12 is a cross-sectional exploded plan view of a partially assembled 
20 portal according to another preferred embodiment; 

FIG. 13 is a cross-sectional exploded plan view of a partially assembled 
portal according to another preferred embodiment; 

FIG. 14 is a cross-sectional exploded plan view of a partially assembled 
portal according to another preferred embodiment; 
25 FIG. 1 5 is a cross-sectional plan view of a sealed portal according to another 

preferred embodiment; and 

FIG. 16 is a fragmentary cross-sectional view of one region of the portal of 
FIG. 15. 

Detailed Description of the Illustrated Embodiments 

30 The portal of the present invention includes a septum which is non- 

compressively held in a housing of a portal. As used herein and as known in the art, 
the term "non-compressively held" means not gripped by compressing across the 
entire vertical dimension of the septum. That is, a "compressively held" septum is 
one which is gripped and squeezed across the entire vertical dimension. The present 

35 invention includes a septum which is not squeezed across its entire vertical 

dimension. In the first preferred method of the present invention, the septum is 
injection molded into the housing. It has been found that non-compressively held 
septurns provide an increased septum puncture life as compared to compressed 



WO 97/01370 PCT/US96/11049 

6 

septums. Further, it has been found that an injection molded septum resists 
"blowout" as well or even better than the compressed septums of the prior art. The 
housing may be sealed in a variety of fashions as to define a sealed reservoir. 

In reference to the drawings, in which like elements are numbered alike in 
5 the various figures, the methods and embodiments of the unique portal method of 
manufacture and portal are shown. 

FIG. 1 is a perspective view of an implantable biocompatable access portal 
20. Portal 20 is totally implantable within the human body, and permits the infusion 
of medicants, parenteral solutions, blood products, and other fluids. Portal 20 
10 includes a housing 120 and a septum 122 for receiving a needle. An outlet tube 

assembly 150 communicates with a hollow inner portion of portal 20, which will be 
explained below. Outlet tube assembly 150 may be connected with a catheter in 
order to deliver medical fluids or the like through a vein in the body. 

FIG. 2 illustrates a cross-section of portal housing 120. Portal housing 120 
15 includes a first open end 124 and a second open end 126 having a lumen 127 
therebetween. Housing 120 includes an inner wall 123 positioned between first 
open end 124 and second open end 126. Preferably inner wall 123 has an associated 
flange 125 portioned between first open end 124 and second open end 126. In a first 
preferred embodiment, both first open end 124 and second open end 126 are circular 
20 and include associated diameters. 

A cup-shaped insert 130 is illustrated in FIG. 3. Cup-shaped insert 130 is for 
engaging second open end 126 of portal housing 120. Cup-shaped insert 130 is 
preferably constructed from metal, such as titanium or stainless steel. Insert 130 
includes a bottom 132 and a continuous sidewall 134. Sidewall 134 includes an 
25 associated diameter which may be slightly greater than the inner diameter of lumen 
127 of housing 120. Sidewall 134 includes an associated height. Insert 130 also 
includes an annular groove 129 positioned on sidewall 134. The various purposes 
for groove 129 will be explained in more detail below. Shown in phantom is an 
inner surface 25 of insert 130. Inner surface 25 is for holding the medicant or 
30 whatever fluid is being delivered through septum 122 into lumen 127, into tube 
assembly 150, and ultimately into the patient's body. An outlet 78 extends from 
sidewall 134 to inner surface 25 to accommodate passage of outlet tube assembly 
150. 

As shown in FIG. 4, septum 122 is injection molded into first open end 124 
35 of housing 120. The injection molding process is described in greater detail below. 
Septum 122 is positioned against inner wall 123 adjacent first open end 124. 
Septum 122 is held into housing because of chemical and mechanical bonding 
forces. More exactly, it is the outer periphery of septum 122 which interacts with 
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housing 120 to bond septum 122 into first open end 124 of housing 120. The 
chemical forces are created by adhesives, while the mechanical forces are created by 
surface irregularities. While the exact chemical forces are not known, these forces 
are believed to possibly include one or more of the following: covalent bonding; 
5 pseudo bonding; hydrogen bonding; steric interaction, and; molecular intermingling. 
The mechanical forces describe obstructions to removal of the septum, such as 
grooves or a roughened surface, which prevent the smooth removal of the septum. 
For example, in the preferred embodiment, septum 122 covers flange 125. By 
covering flange 125, septum 122 is mechanically held into housing 120. 
10 Inner wall 123 of housing 120, which contacts septum 122, may be 

mechanically altered to create additional connection forces between septum 122 and 
inner wall 123. For example, and as stated previously, that portion of the inner wall 

123 in contact with septum 122 may include a roughened surface which improves 
mechanical adhesion between septum 122 and housing 120. The roughened surface 

15 may be created by sand or shot blasting, sanding, chemical etching, or the 

equivalent. The improved mechanical connection may also be created by providing 
an annular groove 135 in inner wall 123, or a series of annular grooves 135 in inner 
wall 123 as best shown in FIG. 6. The mechanical techniques increase adhesion 
because there is more surface contact between septum 122 and inner wall 123. 

20 Further, the uneven surface created by the above increases the "grip" of the injected 
molded septum on the housing, which improves axial adhesion. 

The adhesion between inner wall 123 and septum 122 is created by treating 
the inner wall 123 of housing 122 with an adhesion promoter. An example of an 
acceptable adhesion promoter is sold under the trademark CHEM-LOK 608, by Lord 

25 Elastomer Products, located in Erie, PA. The active ingredient in CHEM-LOK 608 
adhesion promoter is silane. This adhesion promoter works equally well with both 
metallic and non-metallic housings. The adhesion promoter creates a chemical bond 
between the elastomeric and itself. 

Septum 122 may be injection molded in a variety of fashions, as best 

30 illustrated in FIGS. 4, 5 and 7. As illustrated in FIGS. 4 and 5, housing 120 is 

placed on fixture 1 14 so that second open end 126 of housing 120 is positioned on a 
core pin 116. Core pin 116 extends through fixture base 1 14 into lumen 127 of 
housing 120, and includes a passage 112 operative in delivering an elastomeric 
material which will form septum 122. An example of a suitable elastomeric material 

35 is silicone. An upper mold piece 110 engages housing 120 proximate first open end 

124 to define an upper surface of septum 122. In the injection molding process, the 
elastomeric material may flow out beyond upper mold piece 1 10. This will cause a 
flash which may be trimmed later in the process. 
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With continued reference to FIG. 5, upper mold piece 1 10 defines the outer 
features of septum 122, while core pin 1 16 defines the inner features of septum 122. 
Passage 1 12 could be positioned on either upper mold 1 10 or core pin 116, however, 
positioning passage 1 12 in core pin 1 16 is preferred so that the outer surface of 
5 septum 122 does not include any gate vestige. Gate vestige describes an excess of 
elastomeric material which is deposited adjacent passage 1 12. After injection, the 
elastomeric material will cure to provide a pierceable septum. Elastomeric materials 
other than silicone may also be used to construct the septum. 

After the elastomeric material has cured, upper mold piece 110 of FIGS. 4 

10 and 5 may be removed and housing 120 and septum 122 may be disengaged from 
fixture 1 14 and core pin 1 16. Any flash may then be trimmed. The portion of 
lumen 127 of housing 120 adjacent core pin 1 16 will define a reservoir 140 operable 
to receive liquid pharmaceuticals, or medicants. Second open end 126 of housing 
120 may be sealed in a variety of fashions as will be described in greater detail 

15 hereinafter. 

A second preferred method of injection molding the septum of a portal is 
illustrated in FIG. 7. The second preferred method also provides a technique to 
injection mold a septum into a housing. The second preferred method eliminates the 
need for upper mold piece 1 1 0. Specifically, a lower mold 2 1 4 is provided which 

20 defines the outer characteristics of septum 122, while a core pin 21 6 delivers the 
elastomeric material through a passage 212. 

In either of the injection molding methods illustrated in FIGS. 4 and 5 or 
FIG. 7, the elastomeric material can be injected through core pin 1 16 or upper mold 
piece 1 10 as shown in FIG. 4, or core pin 216 or lower mold 214 as in FIG. 7. 

25 However, in either embodiment, it is preferred to inject from the reservoir side of the 
septum. This is preferred because any gate vestige will not be readily apparent to 
the user. 

Injection molding is one method of manufacturing a portal according to the 
present invention. Other techniques or methods are also contemplated. For 

30 example, as shown in FIGS. 8 and 9, a septum may be held in the first open end of 
the housing only by an adhesion promoter. FIGS. 8 and 9 illustrate a preformed 
septum 225 having outer dimensions the same as or smaller than first open end 124. 
Inner wall 123 is treated with an adhesion promoter, such as CHEM-LOK 608 and 
then septum 225 may be shoehorned in as shown in FIG. 8 or dropped in as shown 

35 in FIG. 9. Septum 225 will then be bonded to housing 120 with the adhesion 
promoter only and not through any compressive forces on septum 225. The 
injection molding process in addition to the methods shown in FIGS. 8 and 9 are 
considered to be non-compressive because neither housing 120, nor any other 
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components, exert forces across the entire vertical dimension of the septum to seal it 
in the open end of the housing. An example of a compressively held septum is 
shown in U.S. Patent No. 5,387,192, to Glantz et al., the specification and drawings 
of which are herein incorporated by reference. 
5 After septum 122 has been injected molded, or otherwise inserted into first 

open end 124 of housing 120, second open end 126 is sealed to define a reservoir 
140 accessible through septum 122. FIGS. 10-14 illustrate different ways in which 
second open end 126 of housing 120 may be sealed. These examples are not 
intended to be limiting, but rather only exemplify a few the many possible 

10 techniques available to seal second open end 126 of housing 120. 

With reference to FIGS. 10 and 1 1 there is shown housing 120 with septum 
122. In this specific embodiment, housing 120 of the portal as shown in FIGS. 10 
and 1 1 is of a non-metallic, plastic construction, such as polysulfone. Second open 
end 126 is shown engaging cup-shaped insert 130. In this particular embodiment, 

1 5 the associated height of cup-shaped insert 130 is not great enough to contact septum 
122 when bottom 132 of cup-shaped insert 130 is flush with the bottom of the 
housing 120. That is, a gap 137 exists between cup-shaped insert 130 and septum 
122. 

The portal of FIGS. 10 and 1 1 is assembled by ultrasonically staking metallic 

20 cup-shaped insert 130 to non-metallic housing 120. Specifically, cup-shaped insert 
130 is ultrasonically vibrated and simultaneously forced into the lumen of housing 
120. Vibrating cup-shaped insert 130 melts the plastic of housing 120 as it is forced 
therein. The melted plastic is pushed, by cup-shaped insert 130 into an annular 
groove 129 positioned on side wall 134 of cup-shaped insert. Further, the plastic 

25 from housing 120 is pushed into gap 1 37 between cup-shaped insert 1 30 and septum 
122. Cup-shaped insert 130 is no longer pushed into lumen 127 of housing 120 
when bottom 132 of cup-shaped insert 130 is flush with the bottom of housing 120. 

FIG. 1 1 illustrates the portal of FIG. 10 with outlet tube assembly 150. 
Outlet tube assembly 150 may be of any type including, but not limited to, that 

30 illustrated in FIG. 11. The outlet tube assembly of FIG. 1 1 could be used with any 
of the portals illustrated in FIGS. 12-14. 

FIG. 12 illustrates a second embodiment of sealing second open end 126 of 
housing 120. In particular, cup-shaped 130 insert includes two diameters, a diameter 
smaller than the diameter of second open end 126 above groove 129 and a diameter 

35 larger than the diameter of second open end 126 below groove 129. In this 

particular arrangement, the height of wall 134 is not great enough to contact septum 
122. The smaller diameter above annular groove 129 helps to center cup-shaped 
insert 130 in lumen 127 of housing 120. A non-metallic ring 131, preferably 
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constructed from plastic such as polysulfone is also included. Ring 131 is 
positioned between the upper rim of cup-shaped insert 130 and septum 122. Cup- 
shaped insert 130 is ultrasonically staked into housing such that housing 120 is 
melted into annular groove 129. As cup-shaped insert 130 is forced into lumen 127 
5 of housing 120, ring 13 1 is pushed into contact with septum 122. Ring 131 does not 
exert compression across the entire vertical dimension of the septum. As such, 
septum 122 is non-compressively held in housing 120. 

While the ultrasonic staking technique illustrated in FIGS. 10-12 is preferred, 
cup-shaped insert 130 may be bonded to housing 120 in a variety of other ways as 

10 well. These ways include mechanical and chemical techniques. For example, in the 
case of an all metal housing, an all metal cup-shaped insert may engage second open 
end and seal housing 120 through an interference fit. Specifically, the cup-shaped 
insert would include an outer diameter slightly larger than the diameter of second 
open end 126, and the cup-shaped insert would be forced into the second open end 

1 5 as described in U.S. Patent No. 5,387, 1 92. For example, according to the present 
invention, the septum of U.S. Patent No. 5,387,192 may be injection molded. Other 
methods of mechanical connection between the cup-shaped insert 130 and housing 
120 could include threading the interior of lumen 127 of housing 120 and the 
exterior of the cup-shaped insert 130 for engagement between cup-shaped insert 130 

20 and housing 120. Cup-shaped 130 insert could also be chemically bonded to 
housing 120, through the use of adhesives. 

A disadvantage of using a cup-shaped insert which extends toward the 
septum is far field forces during the assembly process. Far field forces describe a 
substantial difference in location between where energy is applied and where force is 

25 exerted. For example, in the case of assembling a portal including a cup-shaped 
insert, when the cup-shaped insert is pushed into the housing the energy will be 
applied to the bottom of the insert but, the resultant force exerted by the insert 
against the housing is located at the top of the side wall of the insert. 

Problems associated with far field forces may be significantly decreased if 

30 far field forces are turned into near field forces. Near field forces describe the 
situation when the resultant forces are close to the source of energy. Near field 
forces may be obtained by using a planar member to seal the second open end of the 
housing. 

As illustrated in FIGS, 13 and 14, second open end 126 of housing 120 may 
35 be sealed with a planar member such as a disc 230. When using disc 230 to seal 
second open end 126, the energy-force relationship results in near field forces. In 
addition to disc 230 providing near field forces, significant expense is saved because 
disc 230 is constructed from a decreased volume of materials. 
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The prior art did not utilize discs to create sealed reservoirs because discs fail 
to provide sufficient force necessary to compress the septum. Disc 230 can be 
attached into second open end 126 in a variety of ways. These ways include 
ultrasonic welding, ultrasonic staking, screwing, snapping or bonding together with 
5 adhesives. 

FIG. 13 shows a housing 120 having a septum 122 positioned in a first open 
end 124. Second open end 126 of housing 120 also includes a shelf 228. Shelf 228 
operates to receive a disc 230. Disc 230 may be sealed onto shelf 228 through 
ultrasonic welding, snaps, threads, adhesives, or using other techniques known in the 
10 art. 

As illustrated in FIG. 14, housing 220 may also include a plurality of flaps 
240 which may be folded onto disc 230. Flaps 240 capture disc 230, and provide 
pressure between disc 230 and shelf 228. 

Another preferred arrangement is illustrated in FIGS. 15 and 16. FIG. 15 is a 

1 5 cross-sectional view of the complete portal assembly. In this particular preferred 
arrangement, the associated height of insert 130 is great enough to contact septum 
122 and squeeze a flanged region 30 of septum 122. The mechanical force of the 
squeeze on flanged region 30 by insert 130 is so great that it reduces the original 
width of flanged region 30 by about two-thirds. It is believed that the pressure on 

20 flanged region 30 by insert 130 is so great that it creates a wavy, or undulated 

surface 35 across a bottom of septum 122. It was discovered that this wavy surface 
35 results in unexpected advantages. Specifically, it was discovered that the number 
of needle punctures sustained by septum 122 before leakage increased significantly. 
For example, in the embodiment illustrated in FIG. 11, insert 130 does not touch 

25 septum 122. In the FIG. 1 1 embodiment, the number of needle punctures before 
failure was about 1,200 to 1,500 sticks. It was discovered that in the FIG. 15 
embodiment, by compressing flanged region 30 of septum 122 by insert 130, septum 
122 can sustain up to 3,000 needle sticks before failure. 

FIG. 16 illustrates in greater detail 130 compressing flanged region 30 of 

30 septum 122. Also illustrated in FIG. 16 is the portion 35 of housing 120 which is 
melted by ultrasonic staking solidified into annular ring 129 of insert 130. As 
explained above, this helps securely contain insert 130 into housing 120. 

Septum 122 in the embodiments of FIGS. 15 and 16 is preferably injection 
molded into housing 120 in a non-compressive manner, as explained above. Prior to 

35 inserting cup-shaped insert 130, the bottom portion of septum 122 is flat and 

straight. That is, the wavy, or undulated, surface 35 of septum 122 is not created 
until insert 130 is compressed against flanged region 30. Septum 122 is non- 
compressively held in housing 120 because it is not compressed across the entire 
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vertical dimension of septum 122. The compression on flanged region 30 by insert 
130 is only across the vertical dimension of the flanged region 30, and not across the 
entire vertical dimension of septum 122. 

It will be appreciated that the present invention may be used with any 
5 combination of plastic and metal. Specifically, the housing may be of plastic or 
metallic construction. As explained above, different adhesion enhancement 
techniques may be used with metallic and non-metallic housings. 

The present invention has significant advantages over the prior art. These 
advantages included decreased cost of manufacturing, increased puncture life and 
10 increased resistance to blowout. Further, because the septum is injection molded, 
design tolerances of manufacture may be greater also decreasing expense. 

While the foregoing detailed description of the present invention describes 
the preferred embodiments, it will be appreciated that it is the intent of the inventors 
to include all modification and equivalent designs. Accordingly, the scope of the 
15 present invention is intended to be limited only by the claims which are appended 
hereto. 
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What is claimed is: 

1 . An implantable portal comprising: 

a housing having a lumen accessible through a first open end; the 
lumen including an inner wall; and 
5 a septum having an outer periphery bonded to the inner wall adjacent 

the first open end of the housing. 

2. The portal of claim 1 , wherein the septum includes a bottom surface 
facing the lumen, the bottom surface being undulated in shape. 

10 

3. The portal of claim 1, wherein the septum is injection molded into the 
lumen of the housing. 

4. The portal of claim 3, wherein the inner wall of the housing adjacent 
1 5 the first open end includes a roughened surface. 

5. The portal of claim 3, wherein the inner wall of the housing adjacent 
the first open end includes a groove. 

20 6. The portal of claim 3, wherein the inner wall of the housing adjacent 

the first open end includes an adhesion promoter thereon. 

7. The portal of claim 1, wherein the housing further includes an outlet 
tube assembly operative in accessing the lumen. 

25 

8. The portal of claim 7, wherein the housing further includes a second 
open end opposite from the first open end; the second open end including an 
associated diameter; the portal further comprising a seal operative to close the 
second open end of the housing. 

30 

9. The portal of claim 8, wherein the seal comprises a cup-shaped insert. 

1 0. The portal of claim 9, wherein the cup-shaped insert has an associated 
outer diameter larger than the associated diameter of the second open end of the 

35 housing, the cup-shaped inserted being forced into the second end of the housing to 
provide an interference fit between the housing and the cup-shaped insert. 
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11. The portal of claim 9, wherein the cup-shaped insert is ultrasonically 
staked to the housing. 

12. The portal of claim 9, wherein the septum includes a flanged region, 
and wherein the cup-shaped insert squeezably engages the flanged region. 

13. The portal of claim 9, wherein the cup-shaped insert is spaced from 
the septum at a peripheral edge of the cup-shaped insert. 

14. The portal of claim 8, wherein the seal is metallic. 

15. The portal of claim 14, wherein the housing is metallic. 

16. The portal of claim 7, wherein the housing is non-metallic. 

17. The portal of claim 16, wherein the housing is polysulfone. 

18. The portal of claim 8, wherein the seal is planar. 

19. The portal of claim 18, wherein the seal is a disc. 

20. The portal of claim 19, wherein the disc is bonded to the housing 
adjacent the second end with adhesives. 

21 . A method of assembling a portal comprising the steps of: 
providing a housing having a first open end; and 

injection molding an elastomeric septum in the first open end of the 

housing. 

22. The method of claim 21, wherein the housing includes a second open 
end; the method further comprising the step of sealing the second end to form a fluid 
tight reservoir accessible through the injection molded septum. 

23. The method of claim 22, wherein the second open end is sealed with 
a cup-shaped insert. 

24. The method of claim 23 further comprising the step of ultrasonically 
staking the housing to the cup-shaped insert. 
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25 • The method of claim 23, wherein the second open end of the housing 

includes an associated diameter and the cup-shaped insert includes an associated 
outer diameter larger than the diameter of the second open end, the method further 
5 comprising the step of: 

forcing the cup-shaped insert into the second open end of the housing 
to provide an interference fit. 

26. A method as in claim 23, wherein the sealing step includes squeezing 
1 0 the septum with the cup-shaped insert. 

27. The method of claim 22, wherein the second open end is sealed with 
a disc. 

15 28. The method of claim 27 further comprising the step of ultrasonically 

staking the housing adjacent the second open end to the disc. 

29. A portal for subcutaneous implantation, the portal comprising: 

a housing having a first open end and a second end having a lumen 
20 therebetween, the lumen including an inner wall; 

an elastomeric septum positioned in the lumen of the housing against 
the inner wall adjacent the first open end of the housing; and 

a planar member sealing the end of the housing as to define a sealed 
reservoir accessible through the septum. 

25 

30. The portal of claim 29, wherein the housing further includes an outlet 
tube assembly operative in accessing the sealed reservoir. 

3 1 . The portal of claim 29, wherein the elastomeric septum is injection 
30 molded. 

32. The portal of claim 30, wherein the housing is ultrasonically staked 
to the planar member. 

35 33. The portal of claim 32, wherein the housing further includes an 

annular lip extending from the housing adjacent the second open end, the lip folded 
over the planar member as to create a sealed reservoir. 
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34. The portal of claim 29, wherein the planar member is a disc. 

35. A portal for subcutaneous implantation comprising: 

a housing having a first open end, a second open end and a lumen 

5 therebetween; 

a septum sealing the first open end wherein the septum is injection 
molded into the first open end; and 

means for sealing the second open end. 

10 36. The portal of claim 35, wherein the means for sealing includes a cup- 

shaped insert. 

37. The portal of claim 35, wherein the means for sealing includes a disc. 

15 38. The portal of claim 35, wherein the lumen includes an inner wall, and 

wherein the septum includes an outer periphery bonded to the inner wall. 

39. The portal of claim 35, wherein the means for sealing forceably 
engages the septum. 

20 

40. The portal of claim 39, wherein the means for sealing includes a cup- 
shaped insert. 

41 . The portal of claim 35, wherein the septum has an undulated surface 
25 facing the lumen. 

42. A portal comprising: 

a septum with first and second opposite surfaces, the second surface 
being undulated; 

30 an insert engaging the septum, the second surface of the septum 

facing the insert; and 

a housing holding the septum and the insert. 

43. The portal of claim 42, wherein the septum includes a flanged region, 
35 and the insert forceably squeezes the flanged region. 

44. The portal of claim 42, wherein the septum is injection molded into 
the housing. 
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45. The portal of claim 42, wherein the septum is shoe-horned into the 
housing. 

46. The portal of claim 42, wherein the housing includes a lumen with an 
5 inner wall, and the septum is bonded to the inner wall. 

47. The portal of claim 42, wherein the insert includes an annular recess, 
and the housing is ultrasonically staked in to the recess. 
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